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SHORT COMMUNICATION

ESTIMATES OF SIRE OF FETUS EFFECTS ON PRODUCTION TRAITS OF
PITANGUEIRAS COWS

Joao Francisco Pereira Bastosl, José de Carvalho Reis? and Raysildo Barbosa Lbbo’

ABSTRACT

2,287 records of milk yield (MY), fat yield (FY) and fat percentage (F%) of 618 Pitanguciras cows
(3/8 Zebu, 5/8 Red Poll), daughters of 82 sires (SOC), mated with 68 sires of fetus (SOF) were analysed to
estimate the magnitude of sire of fetus effects on the productive traits. Statistical analysis were made with
least-squares procedures, proposed by Harvey (User’s guide for LSMLMW, Wooster, Ohio State University,
1987). The SOF effects estimates, expressed as a percentage of total variance, were 0.81, 1.67 and 6.43 for MY,
FY and F%, respectively. These results suggest that inclusion of sire of fetus effects in the analysis can improve
the results of progeny tests and the estimates of breeding values of tested sires.

INTRODUCTION

In 1915, Gaines hypothesized that the sire of the fetus (SOF) could affect milk
yield of the dam, through the fetus. Nevertheless, only in the middle seventies was the
first paper supported by statistical analysis published (Skejervold and Fimland, 1975).
Since that publication, many researchers have confirmed this effect, estimated to be
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between one and 10% of total variance for milk yield (MY) and fat percentage (F%).
(Thatcher et al., 1979; Balaine and Touchberry, 1980; Hayes et al., 1984; Moya, 1985;
L&bo et al., 1990, Moya et al, 1991).

The conceptus (fetus + placenta) is genetically different from the dam’s
genotype. It is capable of many interactions with the mother through the endocrine system
(Wilcox, 1980). The hormonal production of the conceptus allows for fetal development
and regulation of maternal functions to insure conditions for continuous growth,
maturation and delivery. The fetus stimulates, directly or indirectly, the endocrine system
of the dam, and is responsible for the mammogenesis, lactogenesis and galactopoiesis of
the mammary gland (Bolander et al., 1976; Eley et al., 1978).

According to the genetic model proposed by Skejervold and Fimland (1975),
the phenotype for milk production (Pp) can be defined as Pp = p + 0.5 Gsor + 0.5 Gsoc
+ R, where: p = overall mean; GsoF = genotype of sire of fetus; Gsoc = genotype of sire
of cow and R = error.

We evaluated and quantified the SOF effects on MY, FY and F%.

MATERIAL AND METHODS

The data file included 2,287 lactations of 618 Pitangueiras cows, daughters of
82 sires (SOC), and mated to 68 bulls (sires of fetuses, SOF). The herd belong to the
Companhia de Financiamento Mercantil (CFM), located at Pitangueiras, S.P,, at 503 m.
altitude, 21°00’S and 48°41’W. Temperature ranged from a minimum of 17°C to a
maximum of 31°C, with a yearly mean of 24°C and annual mean rainfall of 1320 mm.

The herd was raised on pasture and the lactating cows received one kg of
concentrated ration for each three or four kg of milk produced, as well as corn silage ad
libitum during the dry season.

Statistical analysis

Data were analysed by least-squares and maximum likelihood procedures,
proposed by Harvey (1987), to evaluate the SOF effects and estimate the components of
variance, using the following model:

Yijk = u + aj + Bj + (aB)jj + Fx + eiju

where: Yijjki is the response variable (MY, FY and F%); p is the overall mean; a;j is the
random effect of SOF; B; is the fixed effect of SOC; (aB)jj is the SOF x SOC interaction;
F is a set of fixed effects: season, year and regression of age at calving, and jjk is a
random error, normal independent distribution assumed, (0, ~o§).
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RESULTS AND DISCUSSION

The overall means and standard errors of MY, FY and F% were 2,728.8 + 55.40
kg, 117.3 + 2.72 kg and 4.21 * 0.03, respectively. Mean lactation length and age at
parturition were 274.2 * 5.82 days and 57.5 + 7.2 months, respectively.

Table I shows the analysis of variance and estimated sire of fetus effects on the
traits studied.

Table I - Least-square analysis of variance of milk yield (MY), fat yield (FY), and fat percentage (F%).

Mean squares

Sources of Degrees of
variation freedon MY FY F% (x 10%)
SOF 67 733735 1403** 89*+
SOC 81 2887535** 4384** 44**
Season of calving 1 611605 1278 03
Year of calving 7 1757440** 5263** 68**
SOF x SOC 850 569992 937 03
Age of cow (R)

Linear age 1 269484120** 39065** 65**

Quadratic age 1 4350797** , 5371** 32**

Error 1273 595856 941 29

*-P<0.05; **-P<0.01

The contribution of SOF, expressed as a percentage of total variance for MY
was low (0.81%) and non significant and greater and significant for FY and F% (1.67
and 6.43 %, respectively). For lactation length the contribution of SOF was 2.48 %, which
is significant (P £ 0.01). These results suggest that the inclusion of SOF in mathematical
models might increase the repeatability of sire proofs and improve the rate of genetic
change in breeding programs.
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RESUMO

Foram estudadas 2287 informagdes da produgao de leite (PLEI), produgio de gordura (PGORD) e
porcentagem de gordura (%GORD) de 618 vacas da raga Pitangueiras (3/8 Zebu, 5/8 Red Poll), filhas de 82
touros (SOC) acasaladas com 68 pais de feto (SOF), para estimagdo de magnitude dos efeitos do pai do feto
sobre as caracteristicas produtivas. Os dados foram analisados segundo o método dos quadrados minimos
(LSMLMW) proposto por Harvey (User’s guide for LSMLMW, Wooster, Ohio State University, 1987). As
estimativas, expressas como porcentagem da variancia total, foram 0,81, 1,67 ¢ 6,43 para PLEI, PGORD ¢
%GORD, respectivamente. Os resultados sugerem que a inclusdo dos efeitos do SOF nas anilises possa

melhorar os resultados dos testes de progénie ¢ as estimativas do valor genético dos touros testados.
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